Hypoxia causes aggregation of serine palmitoyltransferase followed by non-apoptotic death of human lymphocytes.
In the central nervous system chronic hypoxia has been suggested to cause neurodegenerations and protein aggregation, as in Alzheimer's disease. Here we have shown protein aggregation during acute hypoxia in human primary cells. Clinically relevant acute hypoxia (pO(2) = 25 mmHg) was produced by incubation of venous blood in vitro, where 18-hour incubation resulted in raise of pCO(2) to 90 mmHg, accumulation of lactate and acidosis (pH 7.06). In hypoxic samples the number of necrotic, but not apoptotic, white blood cells increased to 9.6%. Viable cells displayed hypoxia-related changes such as a drop of mitochondrial membrane potential and changes in the plasma membrane. These changes coincided with the 2.6-fold increase in immunoreactivity of serine palmitoyltransferase subunit 1 (SPT1), which is the enzyme involved in HSN1-type neurodegeneration. SPT1 immunoreactivity was presented as large cytosolic aggregates, which appeared in viable hypoxic cells and remained in dead cells. SPT-positive aggregates were also found in cell nuclei. This data suggests that SPT1 aggregation preceded cell death in hypoxia and represents the first evidence of acute protein aggregation during hypoxia.